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The treatment of the pulmonary hydatid disease has largely remained surgical. There is a range of
surgical procedures which is currently being practiced; however, there is no scientiﬁc consensus over
selection of these operative interventions. The extent and severity of the disease clearly dictates the
choice of surgical intervention and patients need to be individualized for adequate and safer manage-
ment. This mini-review attempts to critically analyze these approaches and end up with a practical
surgical treatment algorithm based on previous literature. The mini-review also brieﬂy discusses various
controversies in the management of pulmonary hydatid disease.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Pulmonary hydatid disease still remains an important health-
care problem. It is caused by larvae of the tapeworm Echinococcus.
In cystic type of echinococcosis, humans are an accidental host and
are usually infected by handling an infected house hold animals.1e4
Typically the lesion comprises of thick jelly like endocyst contain-
ing numerous daughter cysts and larvae. Endocyst is covered by
a thick ﬁbrotic layer lined along the healthy lung parenchyma,
which is believed to be result of host inﬂammatory response. The
liver and lungs are the most frequently involved organs. Pulmonary
disease appears to be more common in younger individuals
apparently because of their frequent encounter with infected
animals.4 Although most patients are asymptomatic, some may
occasionally expectorate the contents of the cyst or develop
symptoms related to compression of the surrounding structures.
Other symptoms of hydatid disease can result from the release of
antigenic material and secondary immunological reactions that
develop from cyst rupture. The cysts are characteristically seen as
solitary or multiple circumscribed or oval masses on imaging.
Detection of antibody directed against speciﬁc echinococcal anti-
gens is found in only approximately half of patients with pulmo-
nary cysts, suggesting their low sensitivity. For detailed review of
disease, we recommend the readers an excellent review by Morar
et al., which gives good account of the basics of pulmonary hydatid
disease and its medical management.4 This mini-review articlefax: þ92 42 5714419.
ciates Ltd. Published by Elsevier Ltwould primarily focus on various surgical modalities and would
compare their outcome.
2. Medical management of pulmonary hydatid disease
Pulmonary hydatid disease though pathologically similar to
hepatic hydatid disease, differs in terms of management.1,2 Medical
therapy with benzimidazoles is valuable in smaller hydatid lesions,
disseminated disease, including secondary lung or pleural hydati-
dosis, poor surgical risk patients and when there is intraoperative
spillage of hydatid ﬂuid.3,4 However, medical treatment and aspi-
ration techniques for larger lesions,whichare increasinglyemployed
for hepatic hydatid disease, have largely failed in generating durable
and safe post-operative outcome in pulmonary hydatid disease.3,4
A meta-analysis of 14 reports and 4255 patients with pulmonary
hydatid disease undergoing surgical intervention reveals amortality
rate of 1.45% with excellent cure rate.5 Similarly, peri-operative
morbidity ranges from zero to 17% among 3433 patients with
pulmonaryhydatiddiseaseundergoingsurgical intervention.5 These
ﬁgures support the notion that whenever possible, surgery not only
provides excellent cure rates but is also safe.
3. Surgical management of pulmonary hydatid disease
Most of the surgical interventions are based on either evacua-
tion of the pericyst of its contents or complete excision of the lesion.
There are certain basic surgical principles, which have been derived
from our long practice in dealing pulmonary hydatid disease. It is
imperative to understand these principles prior to choosing andd. All rights reserved.
Table 1
Various surgical procedures for pulmonary hydatid disease.
Surgical approach Description Merits Demerits
Enucleation
(Ugon method)6
Ugon enucleation technique was
proposed in 1952, which involves
incision into the lung parenchyma
and in toto removal of the hydatid
cyst. One easier way has been
spontaneous removal of the cysts
by positive pressure ventilation
after incising the overlying
parenchyma. The pericyst remains
as such.
The technique has been shown to
generate acceptable results. In
contrast to capitonnage technique
there is almost no disﬁgurement of
the lung parenchyma and the cavity
usually collapses by surrounding
inﬂated lung parenchyma. Few
surgeons still stick to this technique
in cysts <5 cm in size.
There is signiﬁcant risk of post-operative
air leak with this technique, which may
result in bronchopleural ﬁstula formation.
Risk of infection in residual cavity is also
signiﬁcant.
Pericystectomy
(Perez-Fontana method)8
Perez-Fontana method of pericystectomy
proposed in 1953 involves excision of
hydatid cyst along with the pericyst
which ﬁrmly adheres to normal lung
parenchyma. Closure of the airway
openings and approximation of the
healthy lung parenchyma is mandatory.
The complete extirpation of the pericyst
along with cyst was advised because
pericyst was thought to be part of the
disease. Complete excision of the cyst
results in reduced chances of recurrence.
Excision of the pericyst leads to increased
risk of airway leak and tension
pneumothorax formation in acute cases
or bronchopleural ﬁstula formation in
delayed cases.
Cystostomy with
capitonnage (Barrett’s
method)22
Barrett proposed this method in 1952.
This method involves around cystostomy
along with capitonnage of the residual
cavity. Has largely remained the treatment
of choice when a conservative approach
is concerned. All of the prevalent
techniques are primarily based on
Barrett’s technique.
Reduces risk of the infection of residual
cavity, airway leak and empyema
formation. Excellent post-operative
outcome.
Disﬁgurement of the lung parenchyma
leading to prolonged atlectasis.
Cystostomy with closure of
the bronchial openings
& capitonnage (Posadas
method)9
Essentially a contemporary of the Barrett,
Posadas, also recommended a procedure
which was merely a modiﬁcation of the
Barrett’s procedure. The procedure
involved closure of the airway openings
prior to capitonnage.
Reduces risk of the infection of residual
cavity, airway leak and empyema
formation. Excellent post-operative
outcome. Results similar to Barrett’s
technique.
Disﬁgurement of the lung parenchyma
leading to prolonged atlectasis.
Cystotomy with closure of
bronchial openings alone18,19
This method has been recently tried by
Turna, Erdogan and Eren et al., which
skips the method of capitonnage from
the Posadas technique.
Less disﬁgurement of the lung
parenchyma and reduced rates of
atelectasis.
Increased rates of air leak, and infection
within cavity.
Open aspiration by Figuera
technique
Figuera technique is analogous to PAIR
technique used in hepatic hydatidosis.
This involves suction of the cyst
membranes and daughter cysts.
Less invasive with little compromise
of the surrounding normal parenchyma.
Higher rates of infection within the cavity
and empyema formation. Increased rates
of air leak in post-operative period.
Segmental resection13 Liaras et al did ﬁrst segmental resection
for the hydatid cyst in 1955. The method
follows the conventional resection
technique done for other disorders.
Reduced rates of infection and
recurrence.
Lung parenchyma compromise and reduced
stress compliance.
Lobectomy23 First pulmonary lobectomy was done in
195023 for an inﬂammatory pulmonary lesion.
Reduced chances of post-operative
infection and bronchopleural ﬁstula
formation. Primarily done for the
huge lesions involving almost whole
of the lobe or for complicated lesions,
which are likely to have post-operative
infection.
Pulmonary parenchymal compromise
leading to reduced stress compliance in
post-operative periods.
M.S. Nabi, T. Waseem / International Journal of Surgery 8 (2010) 612e616 613successfully contemplating a surgical technique for pulmonary
hydatid disease:
1. The primary objective of the surgery is to evacuate pericyst of
endocyst and its contents in toto. The cure rate and recurrence
rate depend on extent of removal of cyst and its contents.2,3
There is a developing consensus that pericyst is generated in
response to host response and need not essentially removed.3
2. The closure of bronchial openings within the residual cyst
cavity and management of the residual cavity itself is impor-
tant in order to prevent prolonged post-operative air leak and
empyema formation.5
3. The lung parenchyma should be preserved as far as possible,
especially in children and endemic areas, where risk of recur-
rence is a real concern.11
4. In complicated cysts resection may offer low post-operative
morbidity in contrast to conservative surgery but case selection
remains challenging.115. If the intent of surgery is to remove the cyst in intact form, it is
better to stop medical therapy 6 weeks prior to surgery and if
we are dealing with a ruptured, complicated cyst, it is better to
start with pre-operative medical therapy, which should
continue post-operatively.10,12
6. All of the necessary precautions should be made per-opera-
tively to deal with accidental rupture of the cyst. Saline soaked
towels are good option, which should be placed in immediate
vicinity to avoid generalized contamination. If the cyst ruptures
per-operatively, the spillage should be contained as much as
possible and the anaphylactic shock, if occurs, should respond
in most cases to steroids and octreotide infusion coupled with
adequate hydration titrated with atrial pressure monitoring.
post-operatively, such patients need long-term prophylaxis
against the recurrence and should undergo regular surveillance.
Table 1 describes various surgical procedures employed for
pulmonary hydatid disease and discusses its merits and demerits.
Fig. 1. Modiﬁed Barrett’s capitonnage technique, a hydatid cyst is exposed with conventional thoracotomy though 6th intercostal space (a), overlying lung parenchyma is incised (b)
and the cyst is carefully dissected bluntly and is pushed out with positive pressure ventilation (c). The cyst cavity walls are gently retracted and bronchial openings are secured with
non-absorbable nylon stitches (d). The cyst walls are buttressed together with interrupted nylon stitches- capitonnage (e) and ﬁnally the healthy edges of the incised lung
parenchyma are re approximated with non-absorbable stitches (f).
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able within surgical community, was designed by Barrett/Posadas
in 1952. This procedure with some modiﬁcations over the time
involves enucleation as ﬁrst step followed by management of the
residual cavity (Fig. 1). Enucleation step involves careful incision of
the lung parenchyma avoiding the cyst rupture. The cyst is carefully
dissected out with blunt dissection and positive pressure ventila-
tion, which assists the enucleation process. The bronchial openings
within the pericyst wall are secured with non-absorbable sutures.Table 2
Comparison of Surgical Procedures for Pulmonary Hydatid Disease in Practice.
Surgical approach Efﬁcacy post-operative complication
Enucleation
(Ugon method)1,2,5,6
95% Rupture anaphylaxis, post-o
prolonged air leak, tension p
Pericystectomy
(Perez-Fontana
method)8
98% Prolonged air leak and empy
Cystotomy with
closure of bronchial
openings17e19
98e99% Prolonged air leak (3%) and
(2e4%)
Cystotomy with
capitonnage
(Barrett’s technique)11,15,16,22
99% Prolonged air leak and empy
<2%
Open aspiration by
Figuera technique10
96e98% Pneumothorax (8.8%), Effusi
Wound infection (6.6%) Prol
leak (4.4%) and empyema (3
Segmental resection2,13 99e100% post-operative atelectasis an
Lobectomy2,3,23 99e100% Prolonged air leak and empyThe cavity walls are approximated with either interrupted non-
absorbable purse-string sutures or the walls of the cyst are
approximated like ‘closure of the book’, commonly termed as
“capitonnage”. Finally, the healthy parenchymal ends are approxi-
mated with non-absorbable sutures.
Other procedures include: enucleation (UgonMethod),6,7 Cysto-
pericystectomy (Perez-Fontana Method),8 cystotomy with closure
of bronchial openings, cystotomy with closure of the bronchial
openings and capitonnage of residual cavity (Posadas Method),9s Morbidity
(Hospital stay days)
Mortality Recurrence
perative
neumothorax
8e15 0e1% 2e4%
ema 8e14 0e1% Low
empyema 12.3  3.2 0e1% 1e2%
ema minimal 9.8  2.1 0e1% 1e2%
on (7.4%),
onged air
.7%)
14.6  4.8 1e2% 2e3%
d lung collapse 8e14 0e1% 0e1%
ema 6e14 0e2% 0e1%
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pulmonary resection and ﬁnally lobectomy.11 These procedures
have been practiced over the years and Table 2 provides compar-
ison of these techniques. Out of these procedures some have been
abandoned and others are still in use. Essentially these procedures
need to be individualized according to the patient needs.
Contemporary trend is to manage the pulmonary hydatid
disease with conservative surgical procedure.11e14 Enucleation
(Ugon method) is a good choice for the small pulmonary hydatid
cysts because the lesion wall itself may need no management. The
anesthetist is asked to increase positive pressure ventilation, which
facilitates enucleation.6 However, it is not suitable for the larger
lesions because larger lesions can easily rupture and deﬁnitely
require management of pericyst to avoid post-operative air leak
and empyema formation.15,16 Another relatively conservative
procedure is trocar-suction technique (Figuera Technique), which is
analogous to PAIR technique used in hepatic hydatidosis. In a series
of 240 patients this approach has been used with good results but it
is associated with 2e5% recurrence rate, 8.8% pnemothorax
formation, 7.4% effusion rate and w4% air leak and empyema
formation post-operatively.10 The Table 1 and later discussion
would show that these results are not better than other available
techniques. Cysto-pericystectomy (Perez-Fontana Method), which
has been previously utilized and was favored by few; is generally
avoided now to avoid post-operative complications. Moreover, it is
now clear that pericyst is a result of host response and does not
essentially require its removal.1,4 As the preceding general princi-
ples suggest that lung resection itself should be avoided as far as
possible, the place for lobectomy or segmentectomy has generally
reduced.11 It may be applied for the cysts, which are involving
almost whole lobe or complicated with compromise of signiﬁcant
lung parenchyma.2,3,11 Fig. 2 explains a general treatment algorithm
that we use in our surgical practice.
The cystotomy along with closure of the bronchial openings and
capitonnage has been the most commonly done procedure over the
past 60 years with acceptable cure rates and peri-operativeFig. 2. Treatment algorithm for surgical intervention.morbidity.2,3,13,14 The literature suggests that capitonnage is
being done since 1952, with the intention that it would reduce
post-operative air leak and empyema formation.17 However, this
contention has been challenged recently by various surgical
groups.7,18,19 They suggest that it is the closure of the bronchial
openings, which is all that is required. They suggest that capiton-
nage is not only unnecessary but also interferes with lung expan-
sion. The idea appears convincing, however,manyauthors including
us have failed to reproduce these results and we still are of the
opinion that capitonnage should not be abandoned.15,16 It provides
additional strength to the lung parenchyma and prevents post-
operative air leak and empyema formation. There is concern that
capitonnage may result in disﬁgurement of the lung parenchyma
and may interfere with post-operative lung re-expansion. This may
be dealt with amodiﬁed capitonnage technique and extensive chest
physiotherapy. The capitonnage technique that we use is different
from the conventional Barrett’s technique in which sequential
purse-string sutures obliterate the cavity. We do capitonnage of the
cavity by approximating two ﬂaps of the cavity as we close a book.
This ensures approximation of two ﬂaps, which are further rein-
forced with interrupted sutures at healthy parenchymal margins.
The preferred approach is conventional lateral thoracotomy
through 6th intercostal space; however, there is a group of patients
havingbilateralhydatid cysts. Suchpatientshavebeenpreviouslydealt
effectively by median sternotomy.20 Similarly, patients with pulmo-
nary hydatid cysts and hepatic cysts have been successfully treated
through trans-phrenic approach and have remained successful.5,21
In conclusion, we suggest that most of the patients with
pulmonary hydatid cyst disease need to be individualized according
to disease severity and expected outcome. However, most patients
would achieve acceptable results with cystotomy and closure of
bronchial openings along withmodiﬁed capitonnage.We think, the
approach designed by Barrett and Posadas in 1952, with some
modiﬁcations, can still be utilized with excellent results.9,22
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